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3.aNS L TROOPS
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Conp.ex Atomatior ln whe Comtrol of Troops

anst Commarnt~ahlord Protlems

1

Colonr. V. 3in;
Oc~ent, Candidane ci Miiltary 3ciencec
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conditions will Ge mrried .4t 3 NERE LTS 408

&9 b

of troops o modern
2 ¥ 1if the commerding
- offlcer and the gtaf? rnave a wil: camplex of the latest. techrical
mears ¢! automation. That i3 to say, 8 cumplex, and not lts
seperate uncoorilnated somponerte .

Bt
Y

complex sutomation we mean sutcmated comtrol st all hesd-
quig ilevels, in sll types of arms, where interlinked electronic
computers (v ycnlalltelnaye masrina), computers (schetno-reshayushcheye
ustroystyn), televiston, rwlar, enciphering equipment, electronlc
‘ switchboards, duplizators, protote legraphy, infrared equlipment,video-
communication egulpment, saund resording qulpwnz.. etc., are used
on & wile sigle. The comp.ex stiltzation of all these seans permits
the most comp.ete malntenance uf COBLACY belween commanding officers
mdm:;munwmmu&;ﬁt&ﬂoﬁﬂ“&&hmﬂnﬂhr.
Automation will bring the commanding officers msarer to events
affecting the subordioste troops amd will give them o chance 0
(nfluence thes {5 good time or btehalf of \he common plan and ibe
concept of the btaltl.e and the speration.

We ghai. %ry %o tllustrate Rnw somponnat parts of }.’w whiQLe CuRe
plex of the means of sutomatica wod the comtrol of the \roopd, $hoN
thelr place amd significence 18 this complex, eal sumearisoy_HUM
operational-techaionl requirenents wiieh they fit.

First of ai', & regards the componsat pares of Ahis SONMpLAK .
In our view thdre are two of them: the wchatsal mess for
obtalning primary informmtion et the NGRS of et oniion.
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e flpet parlt UA srngton oF pleotrOnic COMPULETS TETT, <9OC ted
ir ncadguarteTrs; ~ne intormatlicon traramitters (datchik) of those head-
quAr.ers woicn are ot eqalpped wiln electronic compilers; equipment

ts rengrnalssance. Tet uc pause to 2xamine the .

| The electronic computers maYy e used on the On# rend for nol-

lecting and processing information {for the neadjuarters wnich 1% serves )

and on the other as & collector of information for a nigher reaiguarters

or the headquarters of a neignhboring /one€ or two words missing7 of some

headquarters of electroric computers /one OT two words mlegsing/. How-

ever, the information coliected by these headiquarters must [ore cr two

vords missing/ EVM of the nigher or neighboring headquarters by means of
one or two vords missin§7 apparatus OTr of specially geveloped rapid-
acting [one or two words missing/-transmitters, magnetic tapes, and others.

1n the technical equipment [one or tvo vords missing/ which must be

1inked with the EVM, csn be included /[ one or two words =issing/ and

radar stations, infrared equipment, [ one or tvo vords missing/, mete-
orological stations, and the personnel for tOpographical tying in.

. Their linkage with the electronic computers 1s & rather difficult task.
Here [c_ane or two words nisain§,7 technical difficulties, as sutomatic
photo [one or two words missing/ of radar and infrared stations [one or
two words miesing/ their [one or two vords missing/ to the EVM; suto
patic deciphering [one_or tvc vords miss pemory of tpe machine™;
vorking out s pumber [one or_two words missing/ it; colilatlon and
transmittal of information Eive or six vords misel printing or
another EVM; link the equipment [five or six wvords’ umg of com-
munications, the creation of_the necessary channels of communications

[Three or four vords missing/.

The technical means of reconnaissance which [four or five words
ninsin¢7 component part in the complex of sutomated [fhree or four
words missl the following: redar stations; equipmentl /jone or o
words missi redar reconpaissance, the transmitters (3atenik) for
agent intelllgence apparatus for aerial rediation, meteorologicsl,
and sound-renging reconpaissance, seismo-intelligence, ‘
equipwent, etc. There are also some ansolved technical taskr_ have.
similar %0 those for observation equipment. S0X1-HUM

Rone of the dirficulties enumeratcd has been coapletely over-
come at present, snd therefore considersdble efforts by scientific-
research organizations apd military rationalizers will be required

t0 overcome them.
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wre sezund s 3ten nImLlex s c:)r"::unica-
tions ey.lyprent, *. part rAs no pré tica; value.
Thie inciules: ana . ooorazuyishenaysa ) equip
mer.t (radicrel.ay nes of comminication, &s well
as multipiex (. switcrn devices
(komm*‘-r*vusr" terminals; enciphering and linking
egui nt.

Befcre formlaning arny Lproraticnal-tactical and tochnical re-
quiremerts for the chanrcl-mztooing =jiipment, cone shiuld carry cut
a careful evmivation arni llstric.tion of tre whole Ziow ot infor-
meticn gcin; cr Lo oall o arms ot troops and control elements, tearing
in mind the shary changee irn e Iorm, "ﬂftent, veliume, and freguency
cf transais sion, the gaant.ty of rszisiarters documents, lists of
urgent and non-urgent reporis, elc.

It wvould seem that there will be no "autonomous” communications
channels for the various a.*s of troops and services in a complex
automated communications sys There will be no necessity for this
any longer.

One cannot, for instance, agree with the situstion existing at
present: each ani :Vc‘\ arm of lroops anc service has "its own”
chapnels and "its own” comzunications systems. All the information
will have to be “sifted througn & single sieve”™. By this means
duplication of lines of comrunications will be eliminated. But,
at the same time, interexchange within the headquarters and betwe=n
the EVM of the varlous arms of troops and services will be increaseqd,
while in some elements they are 0 exist separately.

Switch devices will be Of great importan:e {n ar satomated
comminications system. Parallel witn the existing astomatic and
manual telephone and telegraph svitchboards, the need will arise
for electromic noncontact high-speed switchboards. They will be
required for automating communications channels at the main and
auxiliary exchanges. A great need for noncontact high-speed
svitchboards will arise for tne practically instantarcous connection
of channels carrying information from various installations. Such
svitchboards shu.ld connect the channels carrying information with
the EVN; the usual channel wiih the terminal equipment; thegny4 -HUM
compunications channel with the {ree EVM input, etc.

The high speed of electronic switchboards wili probabl »uws
to be calibrated to the high speed of the electronic computer {tsell.

50X1-HUM
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LLll SepLicrment will e of special importance for the switch-
tzards which nave to connect comnurications channels carrying infor-
mation with the free inpits of the electronic computers. Teking
into consideration the higr speea of exchange of information between
the mechines, amounting tc thcusands of bauds, and the high speed

v of reading the informstior. fror the discriminators (registr) situated
between the Input eni the Y ffer "memory”, the high speed and
reliasbility of suck switchisards should be eéxceptionalily high.
Protatly the types of electronic switchbhoards will be determined by
tre con*rol element ueing tre EVM.

The termiral equipment will be of grea*t importance in a complex
automated communication svsterm. According to the methods of reception
or information it may Te divided into videc, documentary, and audio.

The fcliowing mey ve related to video equipment: electronic
computers, television, videotelephony; to documentary - electronic
computers, ghototelrgraphy, and telegraphy equipment, tape reccrding;

e to aulio4telephony eguipment.

' One should stop to consider the universal applications of
electronic computers. They are able to take in the information and
reproduce it clearly either for visual reception or in documentary
form, they may store, update, fix, and carry out various calculations
on the information taken in during the course of the development of
the battle and the operation. Such universal application of
electronic cocputers to an automated control system will allov the
majority of the informmtion to be stored (zamknut) in an electronic
computer acting as terminal equipment of a given point. 1In this
connection, the volume of traffic on such types of communications
as the ordinary telegraphy, radioteleprinter, and radiotelegraphy
may be greatly reduced. The need for telephone conversations will
aligo decrease corsiderably,

The use in an sutomated control system of electronic computers,
television,and videotelephony, which will provide visual reception
of information, will greatly widen the scope of controlling the
troope. 50X1-HUM

{ Information may be most fully and comprehensively documented

: vith the help of electronic computers operated in conjunction with
external documentary equipment. The simplest form of the latter is

: the ‘telegraph set. But its low capucity (1600 words per

g - hour) 1is already incompatidble with the enormous capabilities or

; : electronic computers in issuing information. The task is to create

B I
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rlty rrinter cg.dplent In 2ur country, such equipment
¢ printing &% a speed of some 2 million symbols per hour,
iread; been develcoped. t is true that it is still somewhat
kKy. ©.t if the speed were slightly reduced and the design

roved, {t ould be possible to get an acceptable teleprinter
vice vwhich could be successfully used in field conditi5ox1 -HUM
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At present, in staticnary conditions, a number of recorder
attacnments are widely used in conjunction with electronic computers
which draw graphs and record spots (tochka) on paper ‘at .appropriate
cocrdinates according to calculatisn date. Such attachments can be
use2 for producing charts of the regrouping of troops, engineer
support, the limits of radicactive clioud spread, the radiation level
of terrsin, etc.

In addition to electreonic computers, information may be
documented by means of pPhototelegraphy ard telegraphy, as well as
by magneti~ tape. For instance, one can record on a magnetic tape
not only from the voice but alsoc from telegraphy and even from
television. Such recordings can be reproduced over and over again
by means of tape recorders. They can be transmitted by any means
of communication and either e gound read or rerecorded on tape-
recorders located at a great distance from Lie point of transmission
of the informaticn. Information recorded on magnetic tape may bde
reproduced by telegraphy equipment, a television receiver, etc.

, Thus, the terminal equipment is the technical equipment vhich
is located in the immediate vicinity of the place where the general
or officer is working. With its help they control the troops and
receive information from all levels.

The development of terminal equipment at the present time has
8 tendency to increase the weight of the equipment giving visual
reproduction of information. In our view, the terminal equipment
should not be developed me-sidely but as a camplex, one type of
equipment supplementing the other. The final aim of its develop-
ment is to provide the commanding officer with the possibility of
visualizing the battle ground as clearly as possidle and at the
sam: time enabling him to listen to all the imformatiom required
by him at a given moment. The developnent of new types of
terminal equipment and technical equipment for observation 5-6;( 1-HUM
reconnaissance should in the main be subordinated to this o0

\
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Tio e.eectronis compuiter wl . rey.ire special equipment for
inking with the oriinary, conventional communications channels
{rediorelay, wire, and railc). ALl the information obtained by
mezr s ¢f the varicus technicz: meanz should be fed without human
interference into the electronic ccuputers through special linking
devices, where 1t is processed by it, partly fixed in its memory,
and partly, in summarized form, transmitted to the people who need
it.

The creaticn of linking devices which could ensure the feeding
of informatior. into the electronic computer in a binary arithmetical
system (dvcichnaya sistema sch.isleniya) is an urgent task for
scientific-regearch organizaticrs.

Having examined the complex of the technical equipment forming
an automated system of control of-the troops and the prespects of
the development of this eguipment, it is possible tc try to formulate
the tagi~ operational-tactical requirements for this system and its

components.

First of all, this system, in cur opinion, must be the same for
gll arms of troopsz and services, and its components should be inter-
linked and disposed on 8 principle excluding the duplication of infor-
mation and ensuring the control cf combat means. The technical equip-
ment for obtalning and transmitiing information should be standardized
and provide for the information to be transmitted to all types of
terminal equipment. The whole complex of equipment of an automated
system should de interlinked by one highly reliable and flexible com-
munications system. This means that the switching equipment should
ensure the automatic connection of any source of information with
any echelon of control and should provide for vide maneuvering of
communications channels. The communications system, in this instance,
shculd be highly developed and should cover the whole area of combat
operations. The fact that any component part of the communications
equipment, or communications exchange is out of acticn should not
interfere vith the control of the troops. 50X1-HUM

Thia saystem will require the creation of new, more advanced
technical equipment for observation and reconnaissance, communications
equipment, and terminal equipment. It is essential to envisage a
gradual and systematic changeover to these from the existing equip-
ment, adaptiing the latter to new requirements, bearing in mind that
they are precursors of the future automatled system. In our view, it
is essential even now to centralize the direction of all nevw acvelop-
ments being carried cut by all arms of the ground trocps and to carry
them out as a single complex.
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T-¢ creation of an astometed complex system of control of the
troops will probebly lead to tne btirth of & qualitatively nevw arm
of special troops, to a nev organizational structure. Up to now,
the control of the troops wWes ensured -in the main by the signal
troops. But even now their ro.ie is changing radically, as the

| quantity of equipment destined for ensuring the control of the
troops develops. Because tre eiectronic computer, as well as all
the other equipment (for observetion, reconnaissance, transmission,
etc.) will operate in an automated system, i.e., in a compliex with
a single cormunication system, and will become its integral pert,
one should also think in advance of who would operate and service
it and who would be responsiblie for its creation, applicationm,
and operation.

Ve are of the opinion that those best qualified to deal with
this equipment are the signal troops. For this reason, it would
gseem to be advisable to widen their functions and tesks considerably
and to irciude organizationally the technical means of the automated
system of control of the troops in the composition of this arm of

troops.

‘ From the Bditor: The Editor jnvites officersand generals to
discuss in this Journal the guestions
raised in the above article.

50X1-HUM
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